Neuromuscular transmission in an insect visceral muscle.
The electrical properties of the muscles of locust oviduct have been examined using intracellular recordings. The muscle cells are both dye and electrically coupled. They possess a wide array of spontaneous electrical activity ranging from slow oscillations of membrane potential to action potentials. In addition to possessing spontaneous electrical activity, certain regions of the oviduct are under motor control. The amplitude of evoked excitatory junction potentials (EJPs) increased step wise revealing innervation from a maximum of three motor units. These EJPs underwent summation and facilitation, and reached a critical threshold at which point the membrane revealed an active response. Bath applied glutamate, aspartate, proctolin, and octopamine were tested for their ability to alter resting potential and EJPs. L-glutamate (1.6 X 10(-5) M and above) produced a dose-dependent depolarization of membrane potential accompanied by a reduction in amplitude of EJPs. Although L-aspartate resulted in similar effects, the concentrations required were higher than those for glutamate. Proctolin (6.3 X 10(-11) M-6.0 X 10(-9) M) resulted in a dose-dependent depolarization but had little or no effect on amplitude of EJPs. Application of D, L-octopamine (3.2 X 10(-5) M-1.7 X 10(-4) M) induced a small hyperpolarization and a reduction in amplitude of EJP. It is suggested that contractions of locust oviduct appear to be regulated by a combination of a classical neurotransmitter such as glutamate, along with the neuromodulators octopamine and proctolin.